Control of corpus luteum function in the pregnant rabbit: role of estrogen and lack of a direct luteotropic role of the placenta.
The corpus luteum is essential for pregnancy maintenance in the rabbit and appears to require two luteotropins: estrogen from ovarian follicles and a placental luteotropic factor. We have investigated the role of the placental luteotropic factor in maintaining corpus luteum function in the pregnant rabbit in the absence of estrogen. In Exp 1, follicular estrogen was withdrawn on day 21 of pregnancy by ovulating follicles with 10 IU hCG. In Exp 2, estrogen was withdrawn in hypophysectomized pregnant rabbits on day 21 by removing an estradiol (E2) implant. In the presence of this estrogen implant, luteal function and pregnancy are maintained after hypophysectomy, performed on day 4 of pregnancy. In both experiments, fetoplacental viability was ensured by treating the rabbits with medroxyprogesterone acetate (MPA). In both Exp 1 and 2, withdrawal of estrogen on day 21 of pregnancy caused a dramatic decline in serum progesterone concentrations by day 22. Serum progesterone concentrations remained low, and corpora lutea regressed, although viable fetuses were maintained with MPA. In animals not receiving MPA, estrogen withdrawal caused the loss of luteal function, followed by abortion on days 23-24. In contrast, estrogen replacement (via E2 implant) on day 22 in Exp 1 was fully capable of restoring serum progesterone concentrations to pretreatment values on days 24-27 in MPA-treated rabbits. In rabbits not receiving MPA, estrogen replacement also restored serum progesterone concentrations and prevented abortion. These results provide further evidence that estrogen is essential for normal luteal function in the pregnant rabbit. In the absence of estrogen, the rabbit placenta maintained by the progestagen MPA has no direct luteotropic activity.